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2 $)$ groupoid dynamical system $(IO, in$ progress)






i $)$ [ ] $=$ [ $\omega$ ]
i)
$E_{\mathcal{O}} :=\{\omega\in E_{\mathcal{A}} ; \exists m>0 s.t. \omega((1+H_{\mathcal{O}})^{2m})<\infty\}(\supset K)$ ,
$H_{\mathcal{O}}$ $\mathcal{O}$ Hamiltonian
positive operator, $K$ ii)
$\omega$ $\omega((1+H_{\mathcal{O}})^{2m})<\infty$
$\mathcal{O}\mapsto E_{\mathcal{O}}$ presheaf ( ) $\mathcal{O}$ 1
$x$ ( )
$E_{x}(=\mathcal{O}arrow xL^{mE_{\mathcal{O}})}$
$\omega_{1}\sim\omega_{2}\Leftrightarrow\exists \mathcal{O}:defx$ s.t. $\omega_{1}r_{\mathcal{O}}=\omega_{2}r_{0}$
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$1$
ii) [ ] $=$ $\beta$
$\omega_{\beta,\mu}$
$\omega_{\rho}=\int d\rho(\beta, \mu)\omega_{\beta,\mu}$
$K=\{\omega_{\rho};\rho\in Th\}$ , $Th:=M_{1}(B_{K})$ $(\beta, \mu)\in B_{K}$
$B_{K}$
iii) [$i)$ ii) ] : $\omega\in E_{x}$





$\omega\in E_{x}$ $\omega(\hat{\phi}(x))$ $\omega((1+$
$H_{\mathcal{O}})^{2m})<\infty$ $\exists m>0,$ $\{\delta_{i}\}$ 1 $x$
Dirac $\delta_{x}$ test function $\delta_{i_{i\vec{arrow}\infty}}\delta_{x}$
$\mathcal{N}(\hat{\phi}_{0}^{p})_{q,x}$ (OPE)




$C:\mathcal{T}_{x}\ni A\mapsto C(A);=[(\beta, \mu)\mapsto\omega_{\beta,\mu}(A)]\in C(B_{K})$
$C^{*}$ : $Th\ni\rho\mapsto C^{*}(\rho)\in K$ :
$C^{*}( \rho)(\hat{A})=\rho(C(\hat{A}))=\int_{B_{K}}d\rho(\beta, \mu)\omega_{\beta,\mu}(\hat{A})$,
$\Rightarrow C^{*}(\rho)=\int_{B_{K}}d\rho(\beta, \mu)\omega=\omega\in K$







$\rho_{i}\in Th,$ $\omega_{\rho_{i}}=C^{*}(\rho_{i})\in K$
$\omega_{\rho_{1}}\overline{\overline{\overline{\tau_{x}}}}^{\omega_{\beta 2}}\Leftrightarrow\rho_{1}\equiv\rho_{2}C(\mathcal{T}_{x})$
140
$K$ $carrow q$ channel $c*$ :
$K\ni\omega_{\rho}=C^{*}(\rho)rightarrow(\mathcal{C}^{*})^{-1}(\omega_{\rho})=\rho\in Th.$
$K$
$qarrow c$ channel $(C^{*})^{-1}$
$\omega\in E_{x}$ $\rho\in Th$
:
$E_{x}/\mathcal{T}_{x}(\omega, C^{*}(\rho))^{q\Leftrightarrow c}\simeq Th/C(\mathcal{T}_{x})((C^{*})^{-1}(\omega), \rho)$ .
$\omega\in E_{x}$ $\mathcal{T}_{x}$ $C^{*}(\rho)=$
$\int_{B_{K}}d\rho(\beta, \mu)\omega\beta,\mu\in K$ :
$\omega\equiv C^{*}(\rho)\mathcal{T}_{x}$ [ ],









$\equiv$ groupoid ( )
[ $K$
] [ $B_{K}$
$Th$ ] 2 2
channel, $carrow q(C^{*})$ & $qarrow c((C^{*})^{-1})$ ,
a$)$ $K$ (selection criterion) : $carrow q$ channel $c*$ $\omega_{\rho}=$
$C^{*}(\rho)$






$\omega$ $\exists C^{*}(\rho_{x})\in K$
$S_{x}$ Selection criterion $\omega\equiv C^{*}(\rho_{x})s_{x}$ for
$S_{x}$-thermal state $\omega\in E_{x}$ , $\omega$ $S_{x}$ $\hat{\Phi}(x)\in S_{x}$
$C^{*}(\rho_{x})$
iii) $(C^{*})^{-1}$







$\omega\not\in K$ $\nu_{-}\neq 0$ ,
Proposition 1 ([5]) $\omega\in E_{x},$ $\rho_{x}\in Th$ $(\subset \mathcal{T}_{x})$
groupoid :
$E_{x}/S_{x}(\omega, C^{*}(\rho_{x}))^{q\Leftrightarrow c}\simeq Th/C(S_{x})((C^{*})^{-1}(\omega), [\rho_{x}])$ ,
$[\rho_{x}]:=\{\sigma\in Th;\sigma|_{C(S_{x})}=\rho_{x}r_{C(S_{x})}\}$
$\rho_{x}\in Th$ $\omega$ $S_{x}$-thermality
$\nu_{-}\neq 0$ $\mathcal{S}_{x}$
































) [ $\Rightarrow$ ],
b $)$ $d\rho_{x}(\beta)\in Th$ 1 $x$
( $K$ ) ,
c $)$ $\mathcal{S}_{x}$-thermal $\omega$ $\nu=\nu_{+}-\nu_{-}\in$
$(C^{*})^{-1}(\omega)\subset C(B_{K})^{*}$ $\nu_{-}\neq 0$
$K$ ($K$ )






(: essence “Theory Bundle”
[6] $)$
(groupoid) $\Gamma$ :
$\Gamma^{(0)}$ 2 $s,$ $t$ : $\Gammaarrow\Gamma^{(0)}$ $t(\gamma)=x,$ $s(\gamma)=y$
$xarrow\gamma y$
Rl) $x\in\Gamma^{(0)}$ $x$ $x$ $1_{x}$ :
$xarrow^{x}X1,$
R2) $xarrow^{\gamma}y$ $y^{\gamma_{arrow X}^{-1}}$ $\gamma^{-1}\in\Gamma$
R3) $xarrow^{\gamma_{1}}y,$ $yarrow^{2}z\gamma$ $\gamma_{1}$ $\gamma_{2}$ $\gamma_{1}\gamma_{2}$ $x^{\gamma}L^{\gamma_{2}}z$




$R(x, y)$ $x,$ $y$ (
) $R(x, y)$ $xarrow\gamma y$
$\gamma$
$\Gamma$ $\gamma\in\Gamma$
$xarrow\gamma y$ $x,$ $y$
$\Gamma$
(unit space) $\Gamma^{(0)},$ $xarrow\gamma y$ $y\in\Gamma^{(0)}$ $\gamma$ (
source) $s(\gamma)=y$ $x\in\Gamma^{(0)}$ $\gamma$ ( target)
$t(\gamma)=y$
$\Gamma$ (arrows)
(category) ( ) unit space $\Gamma^{(0)}$
$\Gamma$ (objects) ( ) Rl)
object $x\in\Gamma^{(0)}$ identity arrow $1_{x},$ $R3$ ) $\Gamma$
R2) $\Gamma$
: $G$ object $*$ 1
$G$ $g\in G$ object $*$ $*$
(arrows) $*$ $*$ $G$
$(g_{1}, g_{2})\in G\cross G$ (composable) : $(g_{1},g_{2})\mapsto g_{1}g_{2}\in G$
$(\gamma_{1}, \gamma_{2})\in\Gamma\cross\Gamma$ $\gamma_{1}\gamma_{2}$ $s(\gamma_{1})=$












X generator $\delta$ $\alpha_{t}=$
$e^{t\delta}$ $H_{I}(t)=\alpha_{t}(A)\cdot X(t)$
$X$ groupoid dyanamics $U(t, s;X)\equiv$


















$= \lim_{narrow\infty}\int_{M_{X}}d\mu(\xi)\int d\nu^{\xi}(\gamma)\varphi_{0}(\alpha_{\gamma}(\beta\delta(A)))\cdot\hat{X}(s(\gamma))f_{n}(\gamma)$ .
initial time average $\lim_{T_{0}arrow\infty}\frac{1}{T_{0}}\int_{-T_{0}}^{0}dt0$ X
ergodicity hull $M_{X}$ $\int_{M_{X}}d\mu(\xi)$
X couple $M_{X}$ unit space $\Gamma^{(0)}$
groupoid $\Gamma=\mathbb{R}\cross M_{X}$ groupoid dynamical system
$f_{n}(\gamma)$ $:=f_{n}(t, \xi)=xM_{X}\cross[0,\tau_{n}](t)/T_{n}$ support volume
$d\nu^{\xi}(\gamma)$ $\Gamma$ transverse function, $d\mu(\xi)$ $\Gamma^{(0)}$
transverse measure groupoid invariant measure $\Lambda=\mu 0\nu$
$\varphi_{0}(\alpha_{\gamma}(\beta\delta(A)))\cdot\hat{X}(s(\gamma))f_{n}(\gamma)$
intrinsinc




$\beta(x)$ B-O-$R$ formalism [1]
$\delta\sigma(x)$ spacelike
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